Abstract-The petrophysical analyses and organic geochemistry have been evaluated for the Jurassic Formations, West~rn Desert of Egypt. The sandstones of the Khatatba Formation are characterized by fine to coarse-grained, moderate to well sorted, which deposited in fluvial channels and shallow-marine environments. The measured porosity and permeability proves the presence of good-quality reservoir rocks where maximum values are 17% and 1000mD respectively with no major diagenetic problems. The coal and shale sediments are characterised by high total organic matter and have good to excellent hydrocarbon generative potential. Kerogen type is predominantly type II-ill with type ill kerogen. The Khatatba source rocks are thermally mature and, at the present time, is within the peak of oil window with measured vitrinite reflectance values in the range of 0.81 to 1.08 Ro%. Therefore, it has been identified that the coals and organic-rich shale intervals are the most important source rocks while the sandstones are considered as the best good quality reservoir within the Khatatba Formation.
INTRODUCTION
Recent hydrocarbon discoveries that have been made in the Western Desert of Egypt are thought to have significant exploration potential. The northern Western Desert, Fig. 1 , still has a significant hydrocarbon potential as recent oil and gas discoveries have suggested [1] with as much as 90% of oil reserves and 80% of gas in the Western Desert's Basins yet to be discovered [2] . The area that forms the scope of this study lies in the northern Western Desert og Egypt between Latitudes 30°30'-31°00' N and Longitudes 26°30'-27°00' E. It is the most productive areas in the Western Desert and has attracted the interest of numerous researchers and oil companies for the exploration of hydrocarbons. The Western Desert contains sediments of Jurassic and younger age where the stratigraphic and tectonic setting have been studied in detail by several authors as in [3] , [4] . Lithostratigraphically, the Khatatba Formation overlies the Ras Qattara Formation and underlies the Masajid Formation. The Middle Jurassic Khatatba Formation is formed by fluvio-deltaic clastics grading upwards into marine shales and limestones [5] . These sandstones are oil and gas reservoirs in some fields, whereas the coaly shale and shale facies represent the main hydrocarbon source rocks of the basin [6] , [7] , [8] . The coaly shales act also as seals, and thus the Khatatba Formation represents a typical hydrocarbon sourcereservoir-seal system.
II. RESERVOIR ROCKS AND PETROPHYSICS
Based on core samples from wells in the study area,.the sandstones of the Khatatba Formation are fine to coarsegrained, moderately to well sorted quartzarenite deposited in fluvial channels and shallow-marine settings. It is also observed that the measured porosity values from core samples range from 1 to 17%, and measured permeability ranges from 0.05 to 1000 mD, Fig. 2 . In the Khatatba Sandstones, the best reservoir quality rocks are characterized by medium to coarsegrained, good sorting with high percentages of detrital quartz and low percentages of matrix and cements. The formation is. .;< also affected by fracturing and dissolution of calcite cementJ and unstable grains to enhance the petrophysical parametersi1 (porosity and permeability) Fig. 3 . 'slgnificant.potential source rock. This is because of its Jittotal organIc carbon (TOe) content (1.0-32.5 wt.%) and 5~ill wide distribution, which meets the standard as a source ''''''Ii,go.ciCl to excellent hydrocarbon-generative potential [9] , Ii,Petrographic examination revealed that the coal and ,sha.1e cuting samples consist predominantly of type III viti:initic and a mixture of type II-Ill liptiniticmacerals and qssess moderately to heavily stained with bitumen. Rockyal pyrolysis analysis of the Khatatba source rocks show q~yarogenindex (HI) values in the range of 63-261 mg HC/g TOC 1Jrovingtype III kerogen (gas prone) and mixed type II-III kerogen (oil-gas prone) Fig. 4 . At the present time, most of the Middle Jurassic Khatatba sediments are thermally mature and have entered the mature to late mature of oil window stage for hydrocarbongeneration. Tut n.ad ..
100.
TvpeIVni .. Based on our study, the reservoir characterization and organic geochemistry have been carried out and conform that the Khatatba Sandstones were recognized as good reservoir quality and represent the main producing reservoir rocks. The good reservoir quality is deposited in a high energy fluvial deltaic environment and mostly controlled by the compaction and pore occluding cements, where porosity and permeability have been increased by leaching of the feldspar and dissolution of calcite cement.. Regarding to maturity of source rock, the studied samples indicate that the formation consists of coals and organic-rich shales, revealing mainly type II-III and type III kerogen. Vitrinite reflectance data indicate the mature to late mature stages of oil window for significant hydrocarbon generation. The carbonate rocks of the Masajid Formation form the regional seals in the basin and the coaly shale and shales within the Khatatba serve as local seal. The overburden rocks perform sufficient levels of thermal maturity for hydrocarbon generation.
